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DOC CODE 

□ 1449 

□ ids 
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□ spec 



DOC DATE 
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I I Continuing Data 
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rRUSHl MESSAGE: /fit-' ClAie-Z krcJhx person 

/z/GS. / «- 3./0 have, a., £>Tai4>\fa utiiU^U[ -Hie. 

Hl/JsTrATfoui . 



[XRUSH] RESPONSE: 



INITIAL 



NOTE: This form will be included as part of the official USPTO record, with the Response 
document coded as XRUSH. 

REV 10/04 




Fi6.1 



98 - C - 020 
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HOST SYSTEM 
BUS INTERFACE 




FiG.2 




98-C-020 
3/53 



202 



NETWORK DEVICE / ON-CHIP 
PAB REGISTER 




/""""V PORTO TRANSMIT on 
( \ DESCRIPTOR RING j 



TMDO BUFFER INFO 



TMD1 BUFFER ADDRj 2 0 
TMDO BUFFER INFO 



TMD1 BUFFER ADDR 



TMDO BUFFER INFO. -20 



TMDI BUFFER ADDR 
~^L20 



BUFFER 
0 



-204 



BUFFER 
I 



PORT 1 TRANSMIT 202 
DESCRIPTOR RING / 



BUFFER 
N 







PORT 2 TRANSMIT 202 
DESCRIPTOR RING / 



PORT 3 TRANSMIT 202 
DESCRIPTOR RING / 



PORTO RECEIVE 202 
DESCRIPTOR RING / 



PORT 1 RECEIVE 202 
DESCRIPTOR RING / 



Iffl 



HI 



"BUFFET 




204 



PORT 2 RECEIVE 202 
DESCRIPTOR RING / 



204 



PORT 3 RECEIVE 202 
DESCRIPTOR RING / 



in 



mm 



IMI 



204 



Iffl 
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/ 206 










•212, 


214 






08 


E 
0 
P 


BUFFER SIZE 
216 


MESSAGE SIZE 
218 






BUFFER ADDRESS 










219 



208 



210 
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230a 



STAT RELOAD VALUE 



+1 



226 



PRESCALE RELOAD VALUE 



16-BIT PRESCALE TIMER 



220 



230 



8-BIT STAF TIMER 



DUMP STATISTIC 



232a 



TX #0 RELOAD VALUE 



232 



8-B[T TX #0 POLL TIMER 



POLLTX #0 DESCRIPTORS 



234a- 



TX#1 RELOAD VALUE 



234 



8-BITT)(#l POLL TIMER 



POLL TX #1 DESCRIPTORS 



236a 



TX #2 RELOAD VALUE 



236 



8-BIT TX #2 POLL TIMER 



•POLLTX #2 DESCRIPTORS 



238a 



TK 13 RELOAD VALUE 
8-BfT TX #3 roil TIMER - 



238 



POLLTX #3 DESCRIPTORS 



fiG.b 
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> 



> 



REUTIVE 
ADDRESS 


BYTE 1 BYTE 
3 1 2 


BYTE 
1 


BYTE 
0 


PAB +0 


PORT 0 Tx TOP-0F-R1NG DKCRIPT0R PON 


TER 


PAB+4 


PORT 1 Tx T0P-0F-RIMG DKCRIPT0R POINTER 


PAB +8 


PORT 2 Tx T0P-0F-RING DESCRIPTOR POINTER 


PAB + 12 


PORT 3 Tx T0P-0F-RING DESCRIPTOR POINTER 


PAB + 16 


PORTO Rx TOP-OF-RIHG DKfRIPTOR POIMTFR 


par 4. ?n 


PORT 1 Rx TOP-OF-RIHG DESCRIPTOR POIMTFR 


PAB + 24 


PORT 2 Ry TOP-OF.RING l)Kf MPTflR PfllMTFR 


PAB + 28 


P0RT3RxTOP.flF.RIN 


G DESCRIPTOR POINTER 


PAB + 32 


PRESCA 
RELOA 


LE TIMER 
) VALUE 


STATT1MER 
RELOAD VALUE 


TIMER 
ENABLES 


PAB +36 


P0RT3TxP0LL 
TIMER RELOAD 
VALUE 


P0RT2TxP0LL 
TIMER RELOAD 
VALUE 


PORT lTx POLL 
TIMER RELOAD 
VALUE 


PORTOTxPOLL 
TIMER RELOAD 
VALUE 


PAB + 40 


PORT 3 Tx 
BURSTSIZE 


PORT 2 Tx 
BURSTSIZE 


PORTlTx 
BURSTSIZE 


PORTOTx 
BURSTSIZE 


. PAB+.44 .. 


P0RT3 Rx 
BURSTSIZE 


. PORT 2 Rx 
BURSTSIZE 


. PORT! Rx 
BURSTSIZE 


- PORT O Rx 
BURSTSIZE 


PAB +48 


RESERVED 


RESERVED 


UCLK PERIOD v 
(NANOSECONDS) 


STATISTICS 
VBURSTSIZE 


PAB +52 


P0RT1 Nl 


PORTO Nl^ = 


PAR + 

IHD T JO 


PORT 3 Nl 


PORT 2 Nl 


PAR + AO 


PORT#0 BUFFER SIZE 


TxRINGSIZE 


Rx RING SIZE 


PAD _l LA 
rAB + 04 


PORT #1 BUFFER SIZE 


Tx RING SIZE 


Rx RING SIZE 


DID i LO 

rAB + 68 


P0RT#2 BUFFER SIZE 


TxRINGSIZE 


Rx RING SIZE 


PAB + 72 


P0RT#3 BUFFER SIZE 


TxRINGSIZE 


Rx RING SIZE 


PAB + 76 


RESE 


WED 


PAB +80 


RESERVED 


PAB +84 


RESERVED 


PAB +88 


RESERVED 


PAB +92 


RESERVED 


PAB +96 


RESERVED 


PAB + 100 


RESERVED 


PAB + 104 


RESERVED 


PAB + 108 


RESERVED 


PAB + 112 


RESERVED 


PAB + 116 


RESERVED 


PAB + 120 


RESERVED 


PAB + 124 


RESERVED 



200D 



< 



200E 



200F 



200G 
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PORTO 

RFlMFAnnBKt 

ACUUIYlAUI/Au) 


BYTE BYTE BYTE BYTE 
3 2 10 


PORT 


dad . 100 

PAB + 128 


BAD FRAMES RECEIVED 


2 


HAD. 1 

PAB + 132 


ABORTED FRAMES 


DAD 14/ 

PAB + 136 


FRAMES EXCEEDING Nl RECEIVED 


DAD 1 Ai\ 

PAB + 140 


RESERVED 


PAR x 144 
iMD + 1 *W 


Dcctoi/rn 
KtifcKVtU 


PAB + 148 


BAD FRAMES RECEIVED 


P0RT#1 


PAB + 152 


ABORTED FRAMES . - 


PAB + 156 


FRAMES EXCEEDING Nl RECEIVED 


PAB + 160 


RESERVED 


PAB + 164 


RESERVED 


PAB + 168 


BAD FRAMES RECEIVED 


a. 


PAB + 172 


ABORTED FRAMES 


PAB + 176 


FRAMES EXCEEDING Nl RECEIVED 


PAB + 180 


RESERVED 


PAB + 184 


RESERVED 


PAB + 188 


BAD FRAMES RECEIVED 


PORT #3 


PAB + 192 


ABORTED FRAMES 


PAB + 196 


FRAMES EXCEEDING Nl RECEIVED 


PAB + 200 


RESERVED 


PAB + 204 


RESERVED 
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[0x28] PCR - PRIMITIVE COMMAND REGISTER 



DMA 




30 


29 


28 


27 


26 


25 


24 


23 


22 


21 


20 


19 


18 


17 16 


BIT NAME 


PPRIM[6:0] 


PPARM[7:0] 


RESET VALUE 




0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 0 


HOST ACCESS 




READ-ONIY 


CPC ACCESS 




READ/WRITE 



14 


13 


12 


11 


10 


9 


8 


7 


6 


5 


4 


3 


2 


1 


0 


HPRIM[6:0] 


HPARM[7:0] 


0 


0 


0 0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 



READ/WRITE 



READ-ONIY 



BIT# 


FIELD 


NAME 


DESCRIPTION 


31 


PPA 


PROVIDER PRIMITIVE 
AVAILABLE 


(1=AVAI1ABL£ 0=N0 PRIMITIVE) SET BY THE DEVICE WHEN THE PCR REGISTER IS 
WRITTEN BY THE FIRMWARE THE SETTING OFTHIS BIT WILL ALSO CAUSE THE PINT BIT 
OF THE MIR TO BE SET AUTOMATICALLY THIS BIT IS CLEARED BY THE DMA WHEN THE 
HOST READS THIS REGISTER. 


30:24 


PPRIM 


PROVIDER PRIMITIVE 
COMMAND 


(7-BIT BINARY VALUE) THIS FIELD IS AN OUTGOING (FIRMWARETO HOST) PRIMITIVE 
COMMAND. THE MEANING IS STRICTLY DETERMINED BYTHE FIRMWARE. 


23:16 


PPARM 


PROVIDER PMVE 
PARAMETER 


(8-BIT BINARY VALUE) THIS ISA FIRMWARE DEFINED PARAMETER FIELD 
CORRESPONDING TO THE PROVIDER PRIMITIVE COMMAND. 


15 


HPA 


HOST PRIMITIVE 
AVAILABLE 


(^AVAILABLE; 0=N0 PRIMITIVE) SET BY THE DEVICE WHEN THE PCR REGISTER IS WRITTEN 
BY THE HOST THE SETTING OFTHIS BIT CAN RESULT IN A CPC INTERRUPT IF ENABLED. THIS 
BIT IS CLEARED BY THE DMA WHEN THE FIRMWARE READS THIS REGISTER. 


14:8 


HPRIM 


H0STPRIMTT1VE 
COMMAND 


(7-BIT BINARY VALUE) THIS FIELD IS AN INCOMING (HOST TO FIRMWARE) PRIMITIVE 
COMMAND. THE MEANING IS STRICTDf DETERMINED BY THE FIRMWARE. 


7:0 


HPARM 


HOSTPRlMfTlVE 
PARAMETER 


(8-BIT BINARY VALUE) THIS IS A FIRMWARE DEFINED PARAMETER FIELD 
CORRESPONDING TO THE HOST PRIMITIVE COMMAND. 



RG.8A 
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[0x2A] MIR - MASTER INTERRUPT REGISTER 



DMA 


31 


30 


29 


28 


27 


26 


25 


24 


23 


22 


21 


20 


19 


18 


17 


16 


15 


14 


13 


12 


11 


10 


9 


8 


7 


6 


5 


4 


3 


2 


1 


0 


BIT NAME 


i 

ex. 




S 

CO 


i 




S3 


1 




LU 


ft 

o 


| 




1 


CO 




RINT2 


LU 


1 Midi 


E 

a 




§ 




EE 






SPARE 1 


SDRIFTO 1 




CD 
1 


=i= 

CO 


1 OlNIl 






RESET VALUE 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


i 


0 


0 


0 


0 


0 


0 


0 


HOST ACCESS 


"READ 


-c 


LEAR ( 


NOW 


KIT 


E) 


CPCACCESS 




READ -ZEROS/ 
WRITE-ONES 


READ-ZEROS 


READ -ZEROS/ 
WRITE-ONES 


READ-ZEROS 


READ -ZEROS/ 
WRITE-ONES 




READ -ZEROS/ 
WRITE-ONES 



DM fr 


riLiu 


NAME 
NAME 


nrcrDiDTinM 
UtXKlrllUN 


31 


PINT 


PRIMITHRRUPT 


1 1 =cvfcN 1, U=NU tVtH 1 1 itl BT Inc utVILt WnbN IHt rIKMWAKt WKIIto A NtW 

PROVIDER PRIMITIVE INTO THE PRIMITIVE COMMAND REGISTER (UPPER HALF). 


23 


MERR 


MEMORY ERROR 


n _cvtMT- n_un cucut\ cct DVTucncuircu/ucii am otiuc DrAnvniicniiTUAc 
1 1 =cVcNI, U=HU cVcNI) XI Di Inc UtVIU WntN AN KHMt KkAUY IIMtUUI HA) 

OCCURRED AS DENNED AND ESTABLISHED IN THE SYSTEM MODE REGISTER (SMR). 


15 


SERR 


SYSTEM ERROR 


(1 =EVENT- 0=N0 EVENT) SET BY THE DEVICE WHEN AN STIME SYSTEM TIMEOUT HAS 

\ ■ ™ ■ I f " 1 1 1 1 Vbl l%b Jill kll 1*11 vvlltlk vl vlUII 1 If 1*L w W 1 1 

OCCURRED AS DEFINED AND ESTABLISHED IN THE SYSTEM MODE REGISTER (SMR). 


7 


WERR 


CONFIGURATION 
WRITE ERROR 


ii^WEiiiiPfcniieiiraraMmoiowiMiiifflowifflisim 

MBlimOISSIffliiraBtSraeiHiMJPlQtffi^iefliCflHElOMM 


30 


SPURINT 


SPURIOUS CPC 
INTERRUPT 


(1=EVEIJT;0=N0 EVENT) SET BYTHE CPC FIRMWARE INDICATING THE RECEPTION OF AH INVALID 
INTERNAL CPC INTERRUPl THIS IS A DEVICE HARDWARE FAUU AMD SHOULD NEVER OCCUR. 


22 


PPLOST 


PROVIDER 
PRIMITIVE LOST 


MITCH IfflWOIIIJDITHieiWMIfftiflf IMMEGlim 


14 


HPLOST 


HOST PRIMITIVE 
LOST 


U^MEVEiniSEriYMDEinanTKEHOSTWitimAHEWKtlSTP 

8YTHE HUSIIL THS COHDTIIOII IS DETEQED BYTESTING THE Hl% BIT OF THE HE COMMJUID RASTER (PQ). 


6 


SPARE 






29,21 
13,5 


SDRIFT 


PORT n STATISTIC 
DRIFT 


II^IT; HO WENT) SO 81 FdE CF( F1ME ^01 (O^mOB IS M COFiBPONOHIG FORI KilE 8 [E)l RE^fflEDlffi 

nnnrann 

8BNG LOST D3E TO IAQ OF JaiJUILf SFAd IfT THE FORTS RfCffll FIFO. 


28,20 
12,4 


ECN 


KOnON 


{I=EVFJT; Q=!0 {\T3fTl SET iTTEECK RiMilE FOR AH'flf (B HOST HOriTlCATlOU OFC0H5f5T10H IH THE (ORiTSPCKDIHS POO'S 
i«(0Itil«l!M 


27,19,11,3 


BIN 


fSAHEJUIDIBSNOllRCAIKHi 


(UPlTHT; 0=S0 FMT) SET ST THE DP/1Q TO H0T1FY 1HE HOST THAI THE ADDRESS RELD5 A.RE PRBEHT IH THE FRAME BOfTFl 


26,18 
10,2 


SHL 


POKfnSMC 
HAIF-UFE 


|I^«WOTMM 

m-hmhi^ 


25,17 
9,1 


TINT 


PORT n TRANSMIT 
INTERRUPT 


WMEffld) SeeTIOfflCElMIEWSlOfOIIEORiiEFFi'iWSSffl 
QilEi. (DiASllCffiWlH 


24,16 
8,0 


RINT 


PORT n RECEIVE 
INTERRUPT 


(I^MOEil) SnBYMDEYltEHIlBfSAKECErYEny^lIftS^ 
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240a ^ 240 







Deader tcp/udp data area 


^242a 


^242 


IP 

HEADER 


IP DATA AREA 


244a 


244 


hewer mac DATA AREA 



m.9 
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802.3 DATALINK LAYER HEADER (18 BYTES) 

4 3 2 1 0 



DESTINATION ADDRESS 


i 




DESTINATION ADDRESS 


SOURCE ADDRESS 




4 BYTES 


SOURCE ADDRESS 






LENGTH 


LLC DATA +2 




r 



-+ '■ 4 BYTES 
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/ 



INTERNET IP HEADER (20 BYTES) 



VER/HEADER 


TYPE OF SERVICE 


16-BIT TOTAL LENGTH (IN BYTES) 


16-BIT IDENTIFICATION 


3-BIT FLAGS/1 3-BIT FRAGMENT OFFSET 


m. 


8-.BIT PROTOCOL 


. -16-BIT HEADER CHECKSUM 


32-BIT SOURCE IP ADDRESS 


32-BIT DESTINATION IP ADDRESS 


(OPTIONS -IF ANY) 



Fi6.ll 
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TCP HEADER (20 BYTES) 



16-BIT SOURCE PORT 


16-BIT DESTINATION PORT 


32-BIT SEQUENCE NUMBER 


32-BIT ACKNOWLEDGMENT NUMBER 


URG/ACK/PSH/RST/SYN/FIN 


16-BIT WINDOW SIZE 


16-BIT TCP CHECKSUM 


16-BIT URGENT POINTER 
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HOST 

PROCESSOR 



44 



SYSTEM BUS 



BUS 

ARBITRATION 
LOGIC 

47 



SHARED 
MEMORY 



46 



42 



40 


CPC 




DMA 




92 




85 


CPCBUS 


^250 





INTERRUPT BUS ^252 



FIFO BUS ^254 



56 



50 



52 



54 



JMxFIFO 



RxFJFO^ 



FiG.13 



4 
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Rx FIFO BEGINS TO FILL WITH A NEW PACKET 



HOST 

PROCESSOR 



44 



BUS 

ARBITRATION 
LOGIC 

47 



SYSTEM BUS 



42 



50 



52 



§4 



SHARED 
MEMORY 



46 



JO^TxFIFO 



56 
258 



3win 
40 


CPC 

92 




DMA 

85 


CPC BUS 


^.250 






INTERRUPT BUS .252 


FIFO BUS 


.254 







FiG.14 
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Rx THRESHOLD REACHED - START-OF-PACKET INTERRUPT SENT TO (PC 



HOST 

PROCESSOR 



44 



BUS 

ARBITRATION 
LOGIC 

47 



SYSTEM BUS 



42 



SHARED 
MEMORY 



46 



SWIFT 
40 



CPC 



92 



CPC BUS 



.250 



INTERRUPT BUS ^252 



FIFO BUS 



.254 



50 



52 



54 



DMA 



85 



^MxFIFO 




Rx FIFO 



72 
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CPC ISSUES A COMMAND TO DMA TO TRANSFER DATA 



HOST 

PROCESSOR 



44 



BUS 

ARBITRATION 
LOGIC 

47 



SYSTEM BUS 



v. 



42 



SHARED 
MEMORY 



46 



SWIFT 
40 



CPC 



92 



CPC BUS 



.250 



INTERRUPT BUS ^252 



FIFO BUS ^254 



50 



52 



54 



DMA 






85 







!___________ 



A 

i 













258 1=1 

■ 




-Tx FIFO 






*<5n 



R6.lt 
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DMA NEGOTIATES FOR OWNERSHIP OF SYSTEM BUS 



HOST 




BUS 




PROCESSOR 




ARBITRATION 








LOGIC 




44 




47 





SHARED 
MEMORY 



46 



SYSTEM BUS 



42 



i Q: MAY I USE THE BUS? ! A: YES. 



INTERRUPTBUS ^252 



FIFO BUS 



.254 



50 



52 



54 




40 


CPC 




DMA 




92 




85 


CPCBUS 


^.250 





56 
258 



I 



7( MxFIFO Rx FIFO 



72 
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DMA TRANSFERS DATA FROM Rx FIFO TO SHARED SYSTEM MEMORY 



HOST 

PROCESSOR 



44 



BUS 

ARBITRATION 
LOGIC 

47 



SYSTEM BUS 



SHARED 
MEMORY 



46 



Si 


i 


SWIFT 










40 


CPC 




DMA 






92 






85 


CPC BUS 


^250 




i 




• 

INTERRUPT BUS ^252 i 


FIFO BUS 


^254 




i 
i 
l 
i 





50 



52 



54 



56 
258 



70 ^-Tx FIFO Rx FIFO 



72 
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DMA NOTIFIES HOST VIA CPC OF FAN EVENT (MIR) 



HOST 




BUS 




PROCESSOR 




ARBITRATION 








LOGIC 




44 




47 





SYSTEM BUS 



SHARED 
MEMORY 



46 



42 



50 



52 



54 




a win 
40 


CPC 

92 




DMA 

85 


CPC BUS 


^250 






INTERRUPT BUS ^252 


FIFO BUS 


^254 







56 



70 ^-Tx FIFO RxFIFO 



72 
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INITIATE LOOK-UP AND ADDRESS ALGORITHM 



HOST 

PROCESSOR 



44 



SYSTEM BUS 



BUS 

ARBITRATION 
LOGIC 

47 



SHARED 46 
MEMORY - 



46A 



LOOK UP TABLE- 



J 



42 



40 


CPC 








92 









DMA 



85 



CPC BUS 



,250 



INTERRUPT BUS ^252 



FIFO BUS ^254 



50 



52 



54 



56 



70v-TxFIFO Rx FIFO 



72 



FiG.20 




Fi6.1 



I 
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300 



STORE: 

1 ) DMA BURSTSIZE 

2) LAWM BURST5IZE 



ENABLE CHANNEL 



302 



FIFO GENERATES 
WATERMARK 
INTERRUPT TO 
THE DMA 



304 



FIRMWARE ISSUES 
DMA TRANSFER 
COMMAND TO DMA 



I REQUESTS DMA ACKNOWLEDGE 
WHEN TASK IS COMPLETED: 
REOC=TRUE 



3 0 



I 



DMA ARBITRATES 
FOR EXTERNAL BUS 



TRANSFERS DATA 
TO THE TX FIFO 



SIGNAL EOC WHEN DONE 




1 



310 



FIFO CONTROL LOGIC CALCULATES 
DATA MAX - DATA CURRENT 



LAWM 



BURSTSIZE 



= DATA 



CAPACITY 



"312 



DATA 



CAPACITY 



{ 



^ 1 {UWM = TRUE 
^ 1 { LAWM = FALSE 




ISSUE ADDITIONAL 
COMMAND TO DMA 
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WATERMARK EFFECTS ON IRQ GENERATION WITH REGARD TO PACKET SIZE: 
400 = 




Siiiiiiiiiiiitiaiiiiitiijtiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiititiiiiiiiiiiiiiiittiiiitiiiiiiittiiiiiittiiiiiiiiiiiiin minim 

4 16 32 64 
WATERMARK SIZE (OR SIZE OFBDA) 



FiG.25 
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GENERATE 
STATUS ERROR 
INDICATOR 



EARLY CONGESTION 
INTERRUPT 
IS GENERATED 



1 


r 




CHANGE DMA BURST 
SIZE OR MODIFY 
TIME-SLICE OF 

ACTIVE PROCESSES 



SET EARLY 
CONGESTION 
NOTIFICATION IN 
MIR 



EARLY CONGESTION 
INTERRUPT GENERATED 
FROM DMA TO 
HOST PROCESSOR 








DISCARD 
INCOMING FRAME 

CAUSING 
FRAME OVERFLOW 









FiG.26 
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FIFO CASES OVERFLOW ON SECOND PACKET INTO RECEIVE FIFO 

RD 




RD 



RD 





DATA1 








STAT 1 


„ WR 




EMPTY 





FiG 27 A 



FiG 27 B 



DATA1 



STAT] 



DATA 2 
OVERFLOW 



EMPTY 



RD 



FF CLOUD 
'Ov Ab 

m ED 



FiG. 27 C 



FiG 27 G 



— — 








DATAl 






STAT 1 


m WR 


9 


EMPTY 





FiG 27 D 



WRITE POINTER RESET TO BEGINNING OF PACKET 2 
FROZEN UNTIL EOP OCCURS AT WHICH TIME 
ERROR STATUS FOR OVERFLOW PACKET IS ENTERED. 



DATAl 


RD ^ 


DATAl 


STAT 






STAT 




STAT 2 


ol 


„ WR 


STAT 2 


0 









WR 



FiG 27 F 



READ OF STAT 1 BY DMA COPIES IT INTO RECEIVE 
STATUS REGISTER AT HOST ADDRESS. 
NO REQUESTS TO DMA FOR ANOTHER DATA TRANSFER WILL 
OCCUR UNTIL CPC READS STATUS. THIS PREVENTS 
OVERWRITING OF STATUS REGISTER BY OVERFLOW STATUS. 



FiG 27 F 
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HOST 

PROCESSOR 



44 



SYSTEM BUS 



BUS 

ARBITRATION 
LOGIC 

47 



SHARED 
MEMORY 



46 



42 



40 


CPC 


92 




DMA 


85 


CPC BUS 




„250 






INTERRUPT BUS . 


^252 






FIFO BUS 


> 


.254 







50 



52 



54 



56 



7 MxFIF0 Rx FIFO 



72 



FiG.28 
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Rx FIFO BEGINS TO FILL WITH A NEW PACKET 



HOST 

PROCESSOR 



44 



BUS 

ARBITRATION 
LOGIC 

47 



SYSTEM BUS 



v. 



42 



SHARED 
MEMORY 



46 



INTERRUPT BUS ^252 



FIFO BUS 



.254 



50 



52 



54 



40 


CPC 




DMA 




92 




85 


CPCBUS 


^250 





56 

2a 



70s_TxFIF0 Rx FIFO 



72 



FiG.29 
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Rx THRESHOLD REACHED - STAKT-OF-PACKFT INTERRUPT SENT TO CPC 



HOST 

PROCESSOR 



44 



BUS 

ARBITRATION 
LOGIC 

47 



SYSTEM BUS 



42 



SHARED 
MEMORY 



46 
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CPC ISSUES A COMMAND TO DMA TO TRANSFER DATA 
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DMA NEGOTIATES FOR OWNERSHIP OF SYSTEM BUS 
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DMA TRANSFERS DATA FROM Rx FIFO TO SHARED SYSTEM MEMORY 
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Rx FIFO BEGINS TO FILL WITH A NEW PACKET 2 
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CPC ISSUES A COMMAND TO DMA TO TRANSFER DATA 
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ACCESS TO BUS IS DENIED - FIFO CONTINUES TO FILL #3 
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INCOMING FRAME OVERFLOWS Rx FIFO 
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INTERNAL INTERRUPT TO CPC 
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INITIAL BLOCK DIAGRAM: CPC SETS ECN BITS FOR PORT IN REGISTER BLOCK OF DM 



HOST 

PROCESSOR 
44 



BUS 

ARBITRATION 
LOGIC 

47 



SYSTEM BUS 



42 



SHARED 
MEMORY 



46 



SWIFT 



CPC 






92 







CPC BUS 



.250 



INTERRUPT BUS ^252 



FIFO BUS ^.254 



50 



52 



54 



DMA 



85 



7 MxFIFO 




RG.41 



98-C-020 
45/53 



INTERRUPT LINE TO HOST SIGNALS CONGESTION STATUS 
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DMA TRANSFERS DATA FROM Rx FIFO TO SHARED SYSTEM MEMORY 
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DATA: X/32 
DESCRIPTORS: 2*X/128 + 2 
TOTAL X/32 + 2*X/128 + 2 
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START 



HOST PROVIDES POINTERS TO BASE DESCRIPTOR RINGS AND ASSOCIATED BUFFERS; 



402- 



READ IN ADMINISTRATION BLOCK fINIT vs START PRIMITIVE) 
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BUILD DESCRIPTOR HEADER WORD. 
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BUILD DESCRIPTOR ADDRESS WORD. 



BUILD DESCRIPTOR ADDRESS WORD. 



408' 
410- 



UPDATE DESCRIPTOR ADDRESS. 
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UPDATE THE BUFFER POINT ADDRESS. 
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WRITE DESCRIPTOR BLOCK OUT TO HOST RAM. 
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SETEOR BIT FOR TERMINAL DESCRIPTOR. 
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1 1 ROFLO 1 


III 


ilZE[12:0] 



BfT# 


FIELD 


NAME 


DESCRIPTION 


31 


OWN 


DESCRIPTOR 
OWNERSHIP 


(1 =DEVICE: 0=HOST) ES1ABUSHES OWNERSHIP OF THE RECEIVE MESSAGE DESCRIPTOR AND 
ITS ASSOCIATED DATA BUFFER. THE OWN BIT IS USED AS A HANDSHAKE BETWEEN 
AND THE HOST. NO PARI OF THE RECEIVE MESSAGE DESCRIPTOR OR THE CONTENTS IF ITS ASSO- 
CIATED BUFFER SHOULD BE ALTERED ONCE OWNERSHIP HAS BEEN RELINQUISHED. 


30 


E0R 


END OF RING 


(1 =END OF RING* 0=NOT END-OF-RING) DENOTES THE LAST RECEIVE MESSAGE DESCRIPTOR IN 
THE DESCRIPTOR RING. CAUSE DEVICE TO RETURN TO THE TOP OF THE RING AFTER USING THIS 
DESCRIPTOR. IN OTHER WORDS, THE NEXT DESCRIPTOR USED BY DEVICE WILL BE THE FIRST ENTRY 
IN THE RING. 


29 


ENP 


END OF FRAME 


(I=END OF FRAME: 0-CHAJN) INDICATES THE ASSOCIATED RECEIVE DATA BUFFER CONTAINS THE 
END OFARKBVED FRAME. ENP 0F2ERO IMPLIES BUFFER "CHAINING" WHERE THE RECEIVED 
FRAME SPANS TWO OR MORE, ADJACENT DESCRIPTORS. 


28:18 


BSIZE 


BUFFER SIZE 


(10-BIf UNSIGNED INTEGER) INDICATES THE NUMBER OF BYTES AVAILABLE IN THE ASSOCIATED 
RECEIVE DATA BUFFER (UPTO 8K BYTES). NOTE THAT BUFFERS ARE ALLOCATED IN 4-BYTE (1-WORD] 
INCREMENTS SINCE THE BSIZE HELD IS DEFINED AS BITS 1 2 TO 2. THE BSIZE HELD IS POSI- 
TIONED IN THE UPPER HALF-WORD TO FACILITATE IS DEFINITION. A BSIZE OF ZERO DEFAULTS TO A 
BUFFER SIZE OF ONE WORD. 

THE ACTUAL NUMBER OF BYTES AVAILABLE IN A BUFFER ARE DETERMINED BY THE BSIZE 
HELD AND THE STARTING ADDRESS OF THE BUFFER (RBADR). RECEIVE DATA BUFFERS ARE PERMIT- 
TED TD START ON ANY BYTE ADDRESS BUT ARE ALWAYS ASSUMED BY DEVICE TO END ON A WORD- 
ALIGNED BOUNDARY. IN OTHER WORDS, THE LAST ADDRESS OF EVERY RECEIVE BUFFER IS ACOM- 
PIETL 4-BYTE WORD. 


17 


REM 


Rx ERROR 
SUMMARY 


(TERROR; 0=NORMAL) LOGICAL OR SUMMARY OF THE ERROR STATUS BITS REPORTED IN THE 
RECEIVE STATUS WORD WRITTEN BY DEVICE INTO THE FIRST FULL WORD FOLLOWING THE END OF 
THE FRAME IN THE BUFFER. RERR SUMMARIZES: OJTOVL, FCS, RAW, ROFLO. ALLOWS A 
SINGLE-BIT TEST FDR RECEIVE FRAME-RELATED ERRORS. 


16 


ROFLO 


RxRFD OVERFLOW 
ERROR 


(I=ERRORMRMAL) INDICATES A DROPPED PACKET DUE TO INSUFFICIENT SPACE AVAILABLE IN 
HE RECEIVE FIFO. WHEN OVERFLOW OCCURS THE HDLC UNIT CONTINUES TO MONITOR THE 
NCOING PACKET FOR STATISTICAL PURPOSES, AND DROPS THE ENTIRE PACKET (OR AT LEASTTHE 
PORTION NOT YET READ FROMTHE HFO). ^RESULTING STATUS WORD IS WRITTEN INTO THE FIFO 
ALONG WITH THE ENMF-PACKET TAG. OVERFLOW IS CAUSED BY INADEQUATE SERVICING (READ- 
NG) OF THE RFO. IF THIS BIT IS SET MSIZE MAY NOT INDICATE THE ACTUAL AMOUNT OF DAIA IN 
THE BUFFER. 


15:0 


MSIZE 


MESSAGE SIZE 


(15-BIT UNSIGNED INTEGER) INDICATES THE NUMBER OF OCTETS OCCUPIED BY PART OR ALL OF A 
tECFJVED FRAME IN THE ASSOCIATED BUFFER. MSIZE DOES NOT INCLUDE THE FOUR OCTETS OF THE 
in STATUS WORD WRITTEN BY DEVICE INTO THE FIRST FULL WORD FOLLOWING THE END OF THE 
FRAME IN THE BUFFER. 

THE MSIZE HELD IS EXPECTED TO BE ALL ZEROS WHEN THE HOST GIVES OWNERSHIP OF THE 
DESCRIPTOR TO DEVICE SINCE HO ATTEMPT IS MADE BY DEVICE TO (HECK THIS, ANY NON- 
ZERO VALUE GIVEN WILL RESULT IN AN ERRONEOUS MSIZE RETURNED. 
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DESCRIPTION 
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01 


DBCRIPFOR 
OWNERSHIP 


{1=DEV1CE- 0-HOST) SET BY THE HOST. CLEARED BY DEVICE. ESTABLISHES OWNEFtSHIP OF 
THE TRANSMIT MESSAGE DESCRIPTOR AND ITS ASSOCIATED DATA BUFFER THE 01 BIT IS USED 
AS A HANDSHAKE BETWEEN DEVICE AND THE HOST. NO PART OF THE TRANSMIT MESSAGE 
DESCRIPTOR OR THE QNTENTS OF ITS ASSOCIATED BUFFER SHOULD BE ALTERED ONCE OWNERSHIP 
HAS BEEN RELINQUISHED. 


JU 


MP 
[UK 


run HE DIMf 
tNU Ur KINb 


(1=ENMF-RING: 0=NOT END-OF-RING) CONFIGURED BYTHE HOST TO MARK THE DESCRIPTOR AS 
THE LAST ENTRY IN THE RING. DENOTES THE LAST TRANSMIT MESSAGE DESCRIPTOR IN THE 
DESCRIPTOR RING. CAUSES DEVICE TO RETURN TO THE TOP OF THE RING AFTER USING THIS 
DESCRIPTOR. IN OTHER WORDS, THE NEXT DESCRIPTOR USED BY DEVICE Will BE THE FIRST ENTRY 
IN THE RING. 


40 
11 


CUD 


run m miur 

END OF FRAME 


(l=END#FRAMf;0=NOTEND#FRAME) SET BYTHE HOST TO INDICATE THAT THE ASSOCI- 

ATCfl TDAUCiJlfT fl ATA R1ICCC0 fflUTAIMC TUC CUD fit A TDAMCUIT CD A II C CMD AC 7tOA MIDI IK 

Aicu llwlufvui UAIA DUrrtR IUNIAIHj lltt tNU Ur A IKAfoMII rKAMt. Mr Ur ZtKU IMrlit) 

BUFFER WING" WHERE THE FRAME TO BE TRANSMITTED SPANS TWO OR MORE, ADJACENT 
DESCRIPTORS. 


28A 


N0CRC 


N0CRC 
APPENDED 


NOT APPENDED; 0=APPENDED) CONFIGURED BYTHE HOST TO CONTROL Tx (R( GENERA- 
TION ON A PER-fRAME BASIS. PREVENTS FRAME CHECK SEQUENCE (CRC) FROM BIG GENER- 
ATED AMD APPENDED AUTOMATiCALLY BY THE UNfT. NOCRC IS ONLY USED BY 
DEVICE WHEN THE END OF FRAME (ENP) 6 IT IS SEX 


27 


TOFLO 


Tx RFOOVERfLOW 
ERROR 


(UERROL 0=NORMAl) SET BY HDLC WHEN FIFO Tx IS IN OVERFLOW. PROBABLY DUE TO WATER- 
MARK <BUKF SIZE THIS MEANS AN ATTEMPT HAS BEEN MADE TO WRITE MORE THAN THE AVAIL- 
ABIE SPACE IN THE FIFO Tx. 1HE0HLYWAYT0 EXIT FROM THIS CONDITION IS TO SETTxRUSH 
OR RES El 


26:17 


RESERVED 




MUST BE ZERO. 


16 


UR0 


TxRFO 

UNDERFLOW ERROR 


(TERROR: 0=NORMAL) SET BY DEVICE WHEN THE TRANSMIT FIFO IS EMPTIED DURIIIG A 
ItAUSMISSlOH BEFORE ENCOUfJTERING THE EHD-OF-FRAML UNDERROV/ IS CAUSED BY fWADE- 
QUAJE SERVIQNG (WRITING) OF THE FIFO. 


15:0 


MSIZE 


MESSAGE SIZE 


13-BIT UNSIGNED INTEGER) SET BY THE HOST TO INDICATE THE NUMBER OF OCTETS OF A TRANS- 
MIT FRAME CONTAINED IN THE ASSOCIATED TRANSMIT DATA BUFFER. 
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